Effect of macrophage colony-stimulating factor on in vitro osteoclast generation and bone resorption.
To investigate the role of recombinant human macrophage colony-stimulating factor (rhM-CSF) on in vitro bone resorption, two bone explants, each at a different developmental stage, were adopted, namely 1) radii and 2) metatarsals of 17-day-old embryonic mice. At this stage of gestation, bone resorption in the radii is exclusively dependent upon fusion of osteoclast precursors and activation of mature osteoclasts, whereas in metatarsals it is dependent upon the generation of new osteoclasts. rhM-CSF showed no effect in radii, but stimulated 45Ca release in metatarsals, when they were either intact or periosteum stripped in coculture with embryonal liver as a source of hemopoietic progenitors. The rhM-CSF-induced increase in 45Ca release was paralleled by a higher number of osteoclasts. The stimulating effect was found to be in a concentration range between 250-500 U/ml M-CSF. The action of rhM-CSF was blocked by irradiation, indicating that it is dependent upon cell proliferation. These results, thus, show that M-CSF stimulates bone resorption only when it is dependent on generation of new osteoclasts. M-CSF does not appear to have any effect on the activity of mature osteoclasts. The mechanism of action might be direct on osteoclast precursors or indirect on accessory cells influencing osteoclast generation.